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Fig.1 Inner-loop structure diagram of VSC
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Fig.2 Structure diagram of traditional /-
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Fig.3 Structure diagram of /,-V droop control system

1=V T TP g R A v, , RGN (3) HHE
s AR N RS . VSC Y LU N PR
20 WA o ) o A XSS T U

Vo = Ve _

Pt (3)

1.4 fIEMER

R R T S LI A T R i
DIFRE B BR R R, R T 36Uk 1,—V I TR A ]
SEME L RE T DAL=V R B AR A o A A T
VS IF I G L ) B I, an el 4 i . B, L, Gi=
1,2) 4 VSC, 1 HL R I8 I 4 0 HL R 5 R kg HEL JER I U 7%
B 27 A HL B 5 Ry 5 Lo oM VSCJi H S 11 114 2 B 28
8% C R VSC, RS tH B2

A3 A XA L IR L R 3 BTN Y 1~V T T
VSC 4 F5 B BFEE HL R Aae , b Tk 3R L D R g 4
il 43 A XA I L U ) IR A L o



2 ® D 8 % Wit % I

Sy - L= T de de

s K3lCT SEof K FE R TR S, TR A
o iy Sy R AR FOE R R R R AT AR R R R

S 75V SC At T S T B T T R RO B AV

. R R T 30 R K 1,V F e O £

B4 EHiRMEMEHE
Fig.4 Structure diagram of DC microgrid
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Fig.5 Power distribution of /,-V droop control
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Modeling and stability analysis of VSC with droop characteristic
based on AC current
ZHAO Yutong,GAO Fei,ZHANG Boshen

(Transmission and Conversion, Ministry of Education,

Shanghai Jiao Tong University,Shanghai 200240, China)
Abstract: In DC microgrid, droop control can achieve stable DC bus voltage and accurate power distribution
of VSCs(Voltage Source Converters). The traditional droop control characteristics are mostly based on DC
variables, with slow response speed and complex structure. Therefore,an I,-V droop characteristic based on
AC current is proposed, which is combined with single closed-loop controlled VSC to simplify the system
structure, reduce the system cost,improve the response speed and rapidly achieve the stable DC bus voltage.
Moreover, the adaptive droop gain is designed and adopted to achieve accurate power distribution. The
state-space average models of [,-V droop control system and [I-V droop control system are established, and
on this basis the eigenvalue trajectories are drawn to analyze the small-signal stability of the system. The
correctness of stability analysis results is verified by simulation. The results show that, I,-V droop control
system can achieve accurate power distribution,and has faster response speed than I-V droop control system.
Key words:DC microgrid; droop characteristic; voltage source converter; power distribution; state-space ap-

proach;eigenvalue trajectory;response speed
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Table B1 Parameters of VSC
B AL
A HLYE e 100 V
PE UK L 1mH
R R 02Q
TH A P 1500 W
BEEHE S5 Vo 380V
HiE N N Rk 2
FELIE A R G451 R 5 Kip 10
FEL VAL N A B R 2K ki 10000
HItHZ C 100 pF

®B2 HERWENSH
Table B2 Parameters of DC microgrid

ZH ity
TE P E A R 60 Q
BEZE R S 2% 08 Vo 380 vV
LR UK Liines 50 uH
2 % HUBK Liinez 80 uH
21t HBH. Riines 010
21 HBH. Riinez 020
H3E N F TR K 1
3N T R K, 2
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